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|. FRERACH. 

3 The field investigation of pyrite in coal was done in the 
Summer of 1918 by visiting the more promising areas for pyrite pro- 
duction. A thorough canvass of the entire coal ficld was not made 
but enough was done to demonstrate that the available supply of 

pyrite is large and that a fair tonnage could be obtained without a 
great expenditure of money for equipment. 

Special acknowledgment is made of the cooperation of the United 
States Bureau of Mines, which organization through its Experiment 
* Professor of Economic Geology, University of Pittsburgh. 
This report was written in 1918, at the request of R. Kk. Hice, then 
state Geologist. 
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Station at Urbana, Illinois, under charge of Mr. E. 4. Holbrook, 
made several analyses of pyrite samples and tested crude lump pyrite 
and washery refuse, 


Mine officials throughout the State have taken an interest in 
the investigation, and have contributed valuable information. 


INTRODUCTION, 

The world war has intensified the movement, started some years 
ago, looking toward the conservation of our resources, Supplies of 
many raw‘materials were cut off and the combined ingenuity of our 
chemists, engineers and geologists was constantly utilized in de- 
vising substitutes or new methods of using lower grade materials, 


Among such materials of which there seemed imminent danger of 
Shortage was sulphur for sulphuric acid manufacture, The increased 
demand for sulphuric acid in the manufacture of-explosives, fer- 
tilizer, and many other important war time uses, brought about a 
demand tor sulphur ores which was difficult to meet, 


The use of pyrite from Spain, long the chief source of sulphur 
for the-acid plant, was almost entirely cut off by shipping diffi- 
culties, and whereas the United States had been importing about two- 
thirds of its pyrite for acid manufacture (967,340 tons in 1917), it 
had during the war not only to find an equal quantity of domestic ore 
but also additional ore for increased acid production, 

Serious inroads were made on our stock of Louisiana sulphur, 
with a threatened shortage there, several new pyritic ore bodies were 
opened up, and a greater use of smelter fume sulphur was attempted, 


In the summer of 1917 the time seemed ripe for a country-wide 
investigation of the somewhat neglected source of sulphur, the pyrite 
associated with coal, the United States Bureau of Mines taking the 
leadership. 


For some years sporadic attempts have been made to use coal 
pyrites, Illinois reporting shipments of 14,849 tons in 1915, Ohio, 
10,857 tons; and Indiana 972 tons, with a very small production from 
Pennsylvanias ; 


In general the coal pyrites have been unable to compete with the 
Spanish‘ore, which is brought over at a very low freight rate as in 
ballast, and possesses the advantage of a small but valuable and 
recoverable copper content, The recovery of sulphur from smelter 
fumes, and the use of Gulf Coast native sulphur have also hindered 
the development of coal pyrites. 


The coal pyrite has also the disadvantage (probably too greatly 
emphasized bythe purchaser of pyrite) of carrying considerable 
adhering coal, and the purchaser bases his bid largely upon the 
quantity of coaly material present, some claiming that its presence 
gives the acid a dark color, and others that it makes too much heat 
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during the roasting. The presence of a small quantity of coal should 
be offset somewhat by the unusually low phosphorus and arsenic con- 
tent, both of which are much lower than in the Spanish ore. 


High and seemingly unjust and discriminatory freight rates have 
also deterred the development of some promising supplies of pyrite in 
coal mines, rates from central Pennsylvania to an acid plant in 
western Pennsylvania being higher than the rate on Spanish pyrite 
from seaboard to the same acid plant. 


Altcgether, for these and other reasons, the manufacturers of 
Sulphuric acid have been averse to paying a very high price for coal 
pyrites, the quotations usually being so low as to discourage the coal 
company from attempting to recover the pyrite, Shipments of a car- 
toad or two come into the plants from time to time and their irregu- 
larity is a source of constant worry to the manufacturer. Could the 
acid manufacturer be assured of a constant deily supply of this form 
of pyrite in a fairly clean state, the writer believes he would be 
Willing to pay such a price that a fair, though not excessive profit 
could be made by many coal mining companies. 


During the war the shortage of pyrite became acute and bade fair 
to bring about arise in the prico paid for coal pyrites and a conse- 
quent development of the industry on a large scale. Although 
hostilities ceased before much development could be effected,. Some 
Plans eat least were made which seem to make possible the production 
of pyrite by certain coal companies even in peace times, when prices 
may be lower. } 


The investigation in Pennsylvania aroused general interest among 
coal operators in methods of preventing the waste of such an important 
economic mineral, and it is quite likely that some will and others 
could save an@ market pyrite at a profit. To be sure, the wastage 
probably must continue in some mines unless wrices could be advanced, 
for the saving of the pyrite necessarily demands additional lsbor, 
Special arrangements with the miner, or Special equipment. Never- 
theless, every operator should at least acquanmt himself with : 
Successful methods employed elsewhere and their results, and should 
make a careful study of his local problem to ascertain if the saving 
of the material would be practicable. The writer believes that the 
SBVallable tonnage of pyrite in a mine is generally underestimated by 
the operator, the quantity of pyrite in his mine often seeming small 
until he installs a picking table and operates in a period when 
independent miners "load out everything." 


Wiode of Occurrence. 


The mineral pyrite has the composition of FeSe (sulphide of 
iron) and when theeretically pure consists of 46.6 per cent iron and 
05.4 per cent sulphur. It is a brassy colored mineral, harder than 
stecl. 1 occurs in crystals often cubic in form; in scales, some- 
times known as fool's gold; in large ore bodies associated with 
copper, Zinc, lead and other minerals; and in nodules in coal beds. 
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Another form of FeSo, crystallizing differently from pyrite but 
having very Similar propertics otherwise, is the mineral marcasite. 
Unless in good crystal form the two are distinguished only with 
difficulty, and for brevity the FeSo in coal as described in this 
report is all termed pyrite. 


The pyrite (or marcasite) in coal is generally know to the 
miner as "sulphur", "sulphur balls", or “coe2l brasses.”" It cccurs 
generally in one of four forms: plates, nodules or balls, lenses, or 
in thin scales. ‘The plates are horizontal seams or binders ot pyrite, 
usually from + inch to 2 or 3 inches thick and maintaining a uniform 
thickness over large areas. Their position is veriable: they mey Be 
near the roof, near the bottom, or less often in the heart of the 
bed. In some mines they lie in roof coals which are not removed, 
except in driving headings. When the pyrite exists in plates the 
estimation of the quantity present in a mine is relatively simple. 


The plate is generally either dense brass-like pyrite, rather 
dull on the fracture and called by some miners "whin sulphur,” oF 
else the plate is made up of obscure, thinly laminated pyrite and 
coaly layers which upon exposure quickly separate, causing the plate 
to crumble and scale, the surface becoming covered with a whitewash, 
or iron sulphate. Both types of plate are of value, even the more 
impure laminated type often rumning 44 per cent sulphur. The more 
Serious disadvantage is its rapid decay, which makes its storage 
difficult and lowers the value of old dumps should they be worked 
Over. 


The lenticular pyrite generally runs 1 to 3 inches in maximum 
thickness, and on the face has a length of 3 to 12 inches, giving 
generally when mined masses averaging 8 inches in disgmeter end re 
inches thick in the center. The lenses may be scattered promiscuous~ 
ly through the coal or they may be concentrated in a general horizon 
near the roof or floor. Their constitution is much like the platy 
material, either dense or laminated. 


The ball type, to which the term "Sulphur balls" more properly 
applies, is more nearly spherical than the lenses, and varies from 
fist size up to 6 inches in diameter. Some irregular balls, tending 
toward lenses, may be of large size, weighing several hundred pounds. 
The balls are seldom as uniform in composition as the other types, 
some being made up of bright, brassy pyrite, but knotty, that is, 
with peculiar wavy masses of coaly material end other impurities 
throughout. This knotty material can be cleaned, but first has to be 
crushed to + inch lumps. Other balls carry siderite, the gray or 
brown carbonate of iron, which makes a central core, or elsé is 
intimately mixed with the pyrite, giving a pepper and salt appearance. 
The balls are therefore less uniform and must be carefully examined 
as to their interior composition. They are less abundant than either 
of the preceding types. 


The fourth type, the "scaly sulphur,” occurs in the form of thin 
brassy scales hardly thicker than paper and distriVuted along the 
cleavage planes or on the bedding planes of the cosl. This scaly 
material may be evenly distributed in the coal and hardly noticeable, 
or it may be segregated into bunches or knots which are easily 
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crumbled and are often know cs “soft sulphur." This scoule is not 
recoveruble for acid mnufacture, und is the most detrimental to the 
coal, as it can be removed only by washing and then only with diffi- 
cult ye 


Methods of Estimating Quantity of Pyrite. 





The estimation of the quantity of pyrite available in a mine or 
coal bed is frequently difficult on account of its irregular distri- 
bution. The general practice of leaving the greater part of the 
Sulphur in the gob makes an underground examination necessarye LE 
pyzite occurs as a fairly continuous plate or series of lenses the 
best method of estimation is to measure the vertical face of pyrite 
present in the various rooms, multiply the average thickness by 6 and 
determine what percentage such a result is of the total thickness of 
the coal bed, The measurement is multiplied by 3 because generally 
the mixed pyrite is 3 times as heavy aS coal. For instance, if in a 
mine we find that in all rooms the everage thickness of pyrite 18 3 
inch, we multiply thet by 5, giving 14 inches, and in a 60 inch coal 
bed 13 tons of pyrite could be extracted from 60 tons of coal or 27 
per cent. In our Pennsylvania mines the distribution is rarely unl- 
form enough to make this inethod of estimation of much value. 


Another very practical method which cen be used by the maine 
Operator is to instruct the miners to load out, say for a day, all 
the material mined, slate, sulphur, and all, anc then carefvlly sort 
this material on a platform or on the ground and weigh the pyrite |. 
recovered. This method has been used by some companies and sur prising- 
ly high sulphur recoveries shown. 


The chemical analysis of the coal is of little value in estimat- 
ing pyrite except that a high sulphur analysis generally indicates 
an even greater quantity of sulvhur as pyrite. in the coal sampling 
for analysis as carried on and recommended by the Bureau or suines, a 
vertical cut is made on the face of the coal, but sulphur bands or 
lenses over 3/8 inch are excluded, so that the more valuable sulphur 
balls from the stendpoint of the acid manufacture do not appear in 
the analysis. aA coal may therefore show on analysis ea sulphur con- 
tent of one per cent but in reality carry in the mine several per 
cent of sulphur in the form of pyrite balls. 


On the other hand it must be remembered that a variable quan- 
tity of the sulphur appearing in the anelysis may exist in the coal 
as scales of white gypsum, a form cf calcium sulphate, as non mr 
recoverable scaly pyrite, or in the Somewhat vague combination with 
the coal substance generally termed “organic sulphur." The quantity 
of sulphur present in these forms is in practice more than counter = 
balanced by the sulphur in the balls not included in the saimple, ona : 
we thus generally find more recoverable sulphur present than inaicatet 
in an analysis. 


Pyrite brought to the surface and separated from the coal on 
picking table, in the cars, or in a washery, can easily be weighed 
and often a rough estimate made as to its relation in tonnage to the 
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quantity left below. The different mines show great variation in 
this respect, some gobbing four-fifths of the pyrite, others loading 
out the greater part of it, the variation depending upon mining 
methods, treatment at the surface, and the discipline of the foreman 
over his men. 


Methods of Recovering Pyrite. 





In most mines in the State more than one-half of the pyrite is 
gobbed, that is, stacked within the mine slong with slate and other 
refuse. In fact, the miner who loads "sulphur"™ out in the mine cars 
is often punished in some way. The war time agitation for clean coal 
made gobbing even more necessary, for with rapid loading at the 
tipple, and where picking tables were not installed, it was impossible 
to hand pick the pyrite and insure a shipment of clean coal. fMThis 
gobbing of pyrite not only buries for all time a product which has a 
value, but in a high sulphur coal creates the constant danger of the 
mass taking fire. The pyrite as mined can be thrown to one side and 
loaded out separately each day. A few men can be detailed to clean 
up this waste during the night, or gob piles can occasionally be 
moworked during dull seasons or years. ‘The latter has been done with 
profit in pre-war times and the other schemes have been suggested, 
although it must be confessed that they are generally only possible 
when prices are high. 


"Sulphur," "bone," slate and "fireclay”™ brought to the surface 
are generally picked from the mine cars on their way to the tipple, 
picked out by men who stand in the "flat" or railroad car during 
loading, or later removed from the top of the flat as it stands on 
the Siding. Heaps of such waste can often be seen under the tipple, 
and often special hoppers, chutes, mine cars or wheelbarrows are used 
to convey it to a larger dumping ground. Occasionally what accunmu- 
lates in a day would be worth saving, but generally this is not 
practicable. 


Commercial recovery of sulphur valls is quite probable where 
the coal passes over shaking screens or over regular picking tables 
and waste is removed under the scrutiny of from 2 to 10 or more men 
or boys. The waste is generally carried into seperate hoppers and 
removed to a dump. Not infrequently three-quarters of this waste is 
Sulphur balls. In many tipples with slight changes, the “sulphur” 
could be separated from the bone and other waste by throwing into 
Separate chutes or hoppers and a salable sulphur product be produced. 
Where a picking table is installed, the miners, even when not in- 
structed, soon load out more of the pyrite, and it is an easy matter 
to recover the greater part of it. The one mine in the State now 
producing commercial pyrite - No. 7 of the Mercer Coal & Iron Company, 
stonsboro = allows the men to load out everything and depends upon 
an efficient group of picking table workers to see that the final 
coal product is clean, at the same time saving and marketing the 
pyrite, which is of the platy type. Picking tables are coming into 
more general use every year as the only sure means of getting a clean 
coal from a sulphury or dirty mine. Their wide use will give us 
large quantities of sulphur balls, and it behooves every operator of 
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@ picking table to collect, clean and market this material. He is 
then rid of the serious menace of burning sulphur piles but also in 
many cases its sale will pay for the operation of the picking tables. 
Already there are many operators who greatly desire to be rid of the 
waste heaps. 


Where coal is crushed and washed for coke oven use, a refuse of 
Slate, bone and pyrite is GR DGr ays Which up to this time has not been 
utilized in this State. Samples of washery refuse, when examined, 
showed sulphur content averaging 20 per cent, stein roughly would 
indicate 40 per cent pyrite in the refuse. The . pyrite exists in sizes 
from very fine scales to 2-inch lumps, and the quantity Which could be 
recovered by rewashing depends mainly upon the proportion of fine 
scaly pyrite present, as this is not easily recovered. 


If a washery produces 30 tons or more of waste material which 
runs over 15 per cent sulphur it is generally possible to ins tall a 
rewaSh plant at low expense, Wea can extract 50 to 75 per, cent of 
the pyrite and produce it in a grade of at least 40 per cent sulphur. 
This material is marketable and i well worth produc ving. The waste 
from each washery is a problem by itself, for the form of pyrite in 
the coal, and the type of washer used gives each waste a distinctive 
character. Plans for rewashing cach waste must be made only after 
careful experimental work has been eee on, preferably by one 
experienced in concentrating pyrite or other metallic sulphides. The 
plant in general will consist of rolls, screens, ore jigs, and 
possibly concentrating tables, end should not cost over #10, OOO. 
Although a plant could be devised which would save #11 the pyrite, 
its design would be complicated and expensive, and it is usually 
better, with pyrite a low priced substance, to be satisfied with a 
less perfect recovery in a muck simpler and less expensive plant. 


4 suggestion as to equipment necessary for a plant which ordi- 
narily should extract 70 per cent of the prrite present, is given in 
an accompanying flow sheet (Plate I). The use of the concentrating 
table to treat the Second bed middlings gives a chance for a greater 
capacity than if such material is crushed and returned to the jigs. © 


Cleaning Plants. 


Successful - treatment of the coarse lumpy pyrite coming from the 
gobs, the cars, or the picking table, to produce a clean high sulphur 
product has been carried on in special plants operated either at 4 
large mine by the mine operator, or by an outside company buying the 
crude lump from various mines. In either case it is usually possible 
not only to get a clean salebdle pyrite but also a quantity of clean 
coal which originally adhered to the pyrite lumps. 


The erection of centralized cleaning plants of this type moy be 
the solution of the problem of the small mine, or group of small 
Mines not able as individuals to produce or clean their pyrite but 
which could afford to sell the uncleaned waste at a low price to the 
cleaning plant for treatment. f#rom the cleaning plant a regular 
‘Steady flow of high grade pyrite would pass to the acid plant. 
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Complete plants for such cleaning can be erected fer $20,000. 
Here again the nature of the pyrite has a great influence on design 
of plant, percentage of extraction, and sulphur content of finel 
product. Jif the balls are firm and free from interlaminated coal, a 
high grade product can be obtained with only moderate crushing, while 
in others cases the mass must be crushed fine and much trouble may 
then be caused by "sliming."” 


Plate II shows the flow sheet suggested by the United States 
Bureau of Mines for a plant: to treat 100 tons of crude ore of good 
quality. The recovery should be 62 per cent of the pyrite present, 
the final product analyzing 45 per cent sulphur. In this case, very 
little adhering coal was present so that no attempt was made to save 
it. The crude material was above the usual quality end, by crusning 
to one inch and jigging, most of the pyrite could be recovered, In 
Plates I and II lst bed pyrite means pyrite lumps larger than the 
#-inch round hole screen of the first bed of the jig; ist hutch pyrite 
means the fine pyrite which passed through the screen of the first 
bed of the jig and was saved at the bottom. Middlings means pieces 
containing both coal (or slate) and pyrite which mst be recrushed to 
get a cleaner product. 


A more complex flow sheet designed to treat pyrite less firm anda 
pure, and also to recover the adhering coal, is that worked out by 
Mr. He As Holbrook of the U. S. Bureau of Mines Expcerinent Station, 
Urbana, Illinois, and published in Circular 5 of the Engineering 
Experiment Station, University of Illinois Bulletin. This flow sheet 
is showm in Plate III. The circular gives full details as te oosts, 
equipment, plan of proposed plant, etc., and should be helpful to © 
anyone crecting Such a plant. The estimated cost of such @ plant is 
Siven as #18,000, based on 191% prices of equipment. 


Market. 


Pyrite for acid making is generally bought ana sold at priccs 
based on.the unit of sulphur present, a unit representing one per 
Went Of sulphur. Pyrite quoted at 20 cents per unit and analyzing 
40 per cent sulphur, would sell for 40 x 20¢ or $8.00 per ton. Pre- 
war prices ranged around 10 cents per unit and war prices as high as 
20 or 30 cents per unit. Goal pyrite, however, has always brought 
less than these quotations, which are based on pyrite such as the 
epanish ore. In buying coal pyrites, the specifications often call 
for an ore running not less than 44 per cent sulphur, and not more 
than 8 per cent carbon, which means roughly, not over 16 per cent 
adhering coal. In'presenf furnace practice, there is a demand for 
Doth lump pyrite and for “the fine material, the "fines," contrary to 
general belief, often bringing as high or higher price then the lump. 


We are unable to give any definite prices on coal pyrite, for 
quality varies so greatly that the producer must arrange individual 
prices with the buyer, the price securcd depending on the froedom 
from adhering coal, texture of the product, the quantity available, 
etc, Previous to the war one buyer gave quotations of 12 cents per 
unit for hand cleaned lump pyrite running 40 to 45 per cent sulphur 
and 8 to 10 cents per unit on pyrite running 40 to 38 per cent sulphur, 
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or from $3 to $5 per ton. , Offers for uncleaned waste material have 
been made at $2.50 per ton, Well cleaned washery pyrite at present 
(1918) is stated to bring $4.50 a ton, These figures are given to 
Show the general trend of prices which will run from $2.50 up to 
probably $6.00 or $8.00 according to circumstances, 


Pennsylvania is conveniently located with respect to markets for’ 
pyrites, sulphuric acid being manufactured in Baltimore, Philadelphia, 
and New York City, Syracuse, Ni Y., Buffalo, ’N. Y:, Warren, Pa., 
Cleveland, Ohio. ; Natrona, Pa,, Beaver Falls, Pa., Cincinnati, Ohio, 
Fairmont, W. Va., and many other localities within reasonable dis- 
tance. Most of these manufacturers are not using coal pyrite now 
Simply because they have not been able to secure a well cleaned 
product, low in carbon, With a properly constructed. concentrating 
plant, turning out a clean product, especially in the fine state, 
there is no reason whatever why coal pyrite should not be purchased 
and used in place of other types, In fact, one authority on the use 
of pyrite believes that properly cleaned coal pyrite iS superior to 
what is known as "ndén-cuprous washed fines" from Spain. 


Concentrating plants properly built by individual coal companies, 
by several companies cooperating, or by outside companies who may_ 
purchase crude pyrite from various mines, ought to be able to produce 
&@ salable product at a good profit. 


Occurrence in Pennsylvania, 


The distribution of pyrite throughout the coal beds is so 
irregular that general statements are hard to make. A bed may be 
free from pyrite in one district while in an adjoining district it may 
be one of the most pyritiferous of all the beds. Again, where several 
beds are mined in one district, some may be extremely sulphury and 
others free from sulphur, 


The principal coal beds in Pennsylvania with their letters or 
Other designations are as follows: 


Pittsburgh 

Upper Freeport (E or Lemon) 
Lower Freeport (D or Mosghannon) 
Upper Kittanning (C’or Potbed) 
Lower Kittanning (B or Miller) 
Clarion (A7) 

Brookville (A); 


The lower coals, Clarion and Brookville, are the most likely to 
be high in pyrite and are usually "dirty," that is, high in "bone" 
and Slate. The Freeport and Kittanning coals are variable, the Lower 
Kittanning coal being generally higher in sulphur than the others, 
the Pittsburgh coal is generally low in sulphur, with the exception 
of the area west of the Monongahela River and bordering on West 
Virginia and Ohio, where some of it is rich in sulphur balls. 


The most promising fields for pyrite production seem to lie near 
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the northern, northeastern and eastern margins of the bituminous 
basin, or in the small sub-basins or synclines into which we find the 
main field-divided as we pass around its margin. On this account 
Clearfield, Elk, Jefferson, Butler, and Mercer counties furnish the 
best possibilities. . 


Description by Districts. 


(Locality numbers refer to corresponding numbers on map, Plate IV). 


2 


Stoneboro, Mercer County, (Ioa. 1) Here, on the northwestern 
margin of the bituminous coal field, the Brookville coal is mined by 
the Mercer Iron & Coal Company. ‘Their larger mine, No. 7 is a shart: 
mine, about 15 miles west of Stoneboro on a branch of the New York 
Central Railroad, Practically all waste material {bone and pyrite) 
is brought to the surface with the coal and is carried over picking 
tables where ten men throw out the waste and later separate the 
pyrite from the bone. The pyrite or "sulphur" occurs in plates 1 to 
e inches thick and averaging’possibly 6 inches in diameter, with an 
occasional ball of fist size, which is less pure. The plates are 
Slightly laminated and of a dull yellow color, From a production of 
600 tons cfitoal daily they recover 4 to 5 tons of pyrite and 12 tons 
of waste (bone and slate), This mine is the only one in the State 
which continually ships pyrite. For ycars the company has sold 
pyrite to paint and‘chemical companics, heir success should be an 
incentive to others, for this coal is no higher in sulphur than many 
other mines in the Brookville bed or mines on other beds to be 
described later, 





Argentine ~ Hilliards District, Butler County, (loc, 2) Along 
the Hilliards branch of the Bessemer and Leke Hrie Railroad in 
northern Buticr County there arc a number of mines working the Brook- 
Ville ’*coal, which in parts of the region is a double bed 6 to 8 feet 
thick, the division being marked by a fire clay binder, ‘Tho lower 
bench carries the platy pyrite in large quantity, and the upyer bench 
Carries the ball’ pyrite in lesser amount, ‘The ball pyrite is the 
purer of the two, 

The Standard Coal Mining Company, at Miller's Crossing, Brings 
but little pyrite to the surface except when driving headings, when 
they may bring out daily 20 tons of waste, one-fourth of it pyrite, 
This would make it appoar possible to get 5 tons of pyrite a day if 
it was not gobbed. No use is made of it at present. 


The Goff-Kirby mine, owned by the Butts Cannel Coal Company of 
Cleveland,:works the double Brookville bed, and with a daily pro-’ 
duction of 400 tons of coal brings to the surface 4 tons of waste, 
about one=half of which is pyrite, Should they install picking 
tables (and the writer understands that since his visit in July they 
have) and bring out all material now gobbed, they could probably 
produce 6 tons of pyrite a day. 


These two aré the most promising mines in the district for 
pyrite production. From them and the other mines, should the nee 
arise, the district could probably produce two car loads or 100 tons 
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of pyrite a week. 


‘ 


Monterey District; Clarion.County. (Loc. 3) North of Red Bank, 
on the Allegheny River, are a few mines whose sulphur content is high. 


At’Sara Furnace (Catfish) is the Glenora mine of the Hagle Coal 
Company, producing daily 275 tons of coal from the Lower Kittanning 
bed. They have no picking table and no effort is made to’save the 
pyrite, which occurs as 3-inch plates, somewhat laminated, and as 
l-inch plates of better grade, Should the attempt be made to save all 


+ 


the pyrite, they could probably produce a carload (50 tons) a week. 


_- Just north of Sara Furnace is No. 1 mine of the Keystone Mining 
Company, producing 300 tons of coal daily from the iower Kittanning 
bed, Their waste piles show pyrite similar to that at the Glenora 
mine and a similar production of one car a week of pyrite could 
probably be maintained, . 


é 
- 


Going on up the river, the next mine showing much pyrite is that 
of the Monterey Mining Company, one mile south of West Monterey. The 
daily production is 300 tons of coal from the Glarion bed 36 inches 
thick. Pyrite balls up to 50 pounds were seen, though the average 
was fist size balls and lenses one inch thick, fhe pyrite balls 
appeared firmer and purer than those found in the Lower Kittanning p 
bed. Probably two cars of pyrite a month could be produced by careful 
sorting, 


‘Just north of West Monterey is the Church Hill Mining Company's 
mine, operated by the Monterey Mining Company. A 36-inch bed of 
Lower Kittanning coal is mined with its pyrite content about the same 
as at Glenora, giffing a possible production of one car of pyrite a 
‘week, 


From the whole district we could expect to obtain possibly four 
cars‘a week of hand cleaned pyrite. At present no picking tables are 
used, and what pyrite is brought to the surface is thrown on the dump 
piles. The district is served by the Pennsylvania Railroad, Allegheny 
Valley Division, ' 


Rimersburg District, Clarion County. {loc, 4) This district 
includes the mines of the Sligo Branch of the Pennsylvania Railroads 
The largest mine is that of the Acme Gas Coal Company at Rimersburg, 
Which has a daily production of 1100 tomb200 tons of coal from the 
Lower Kittanning bed. They pick from the cars‘15 tons of waste a 
day, Such waste being’75 per cent pyrite balls, three-quarters of it 
Streaky and laminated, one-quarter of it fairly solid plates, This 
would give a production of 12 tons of pyrite a day. The pyrite is of 
three types; a l-inch plate lying near the roof and carrying adhering 
bone; a-2 to 3~-inch plate of laminated material which whitens and 
disintegrates rapidly; and knotty balls of bright pyrite, 


The other mines of the district work the same bed and produce a 
Similar pyrite. It is estimated that each one of the following can 
produce one car a month: Sterling No. 3 Mine, Keystone Mining Co., 
Penn,, Mine, Acme Gas Coal Co,, Cherry Run Fuel Co. at Huey, Lawsonhan 
Coal Co., Lawsonham, 
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‘ | id : 
These, with other small mincsthetween Rimersburg and Sligo, y 
could together produce 15 cars of pyrite a month. Picking tables are’ 
as yet untried in the district end only hand picking from the cars 158 
used. “The Acme and the Cherry Run Fuel Company have waste heaps on 
hand from which considerable pyrite could be obtained. 


Conifer District, Jefferson County, (Loc. 5), South of Brook- 
ville, on branches of the Pittsburgh, Shawmut and Northern Railroad, 
are a number of mines operating on the Brookville bed, which is very 
Sulphury. There are also operations on the Lower Freeport, which is 
free from appreciable pyrite, ie 

The Pawnee Coal Company, at Nurman, works the Brookville bed, 


4% to 5§ feet thick, and has a daily production of 500 to 600 tons. 


The pyrite occurs as % to + inch plates of high grade, and lenses of 
lower grade up to 24 inches thick, If the pyrite were properly saved 
they could no doubt produce a car a week. 


The Allegheny River Mining Company also produces a large quantity 


Of Brookville coal at Conifer. The sulphur content is much the same 


as the Pawnee mine and they should be able to produce evey-more 
pyrite - possibly two cars a week. These mines, with other smaller 
mines, should give for the district a possible pyrite production of 
10 to 15 cars per month, 


Pardus District, Jefferson County. (loc. 6). The Panther kun 
Coal Company at Pardus, 4 miles east of Reynoldsville, mines the — 
Lower Freeport Coal, and has a daily production of 500 to 600 tons. 
They throw from the cars s. considerable ball and plate pyrite and a 
smaller quantity of laminated material of lesser value. In all, 
however, it is not likely they could furnish more than one car load 
per month, 


’ 


nelveura. Ulearfie ld County, ( loce 7). The mines in the 
vicinity of Dubois and Punxsutawney are generally free from pyrite. 
The only one visited which could produce much pyrite was the mine of 
the Rochester and Pittsburgh Coal & Iron Company at Helvetia and 
stanley,~south of Dubois. The bed mined is the Upper Freeport. At 
Helvetia, about 200 pounds of pyrite are picked from the cars in & 
hours from a production of 1200 tons of coal, the greater part or the 
pyrite being gobbed below, In all, from both mines, not more than 
two cars of pyrite per month could be expected, 


Tyler«Byrnedale District, Clearficld-Hik counties. (toc 
#rom Tyler, on the Driftwood Division of the Pennsylvania kai 
east to Byrnedale on the Pittsburgh, Shawmut and Northern, arc 2 
number of companics mining the Lower Kittanning bed, which runs from 
9 to 3 feet thick and carries considerable sulphur. The Cascade 
Coal & Coke Company, at Tyler, has a mine with a daily production up 
to 1600 tons and operates an efficient washery and coke plant, The 
coal as mined passes over+a belt and the large lumps of pyrite are 
removed by several boys. This coarse pyrite, amounting to 6 tons per 
day, was formerly hand cobbed and sold. The coal and finer pyrite 
are washed on bumping tables, the pyrite going off with the waste as 
fine pyrite and up to l-inch lumps. Fro 1000 tons of coal they get 
120 tons of waste. Tests made at the Burcau of Mines Experiment 
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Station at Urbana, Illinois, indicate that from 120 tons of waste i% 


is feasible to extract 2t least 48 tons of pyrite running 40 per cent 
sulphur, | 


East of Tyler the Shawmut Mining Company operates a mine at 
Force (or Major). The coal from various drifts is hauled’to one 
tipple. The pyrite does not secm sc abundant as at Tyler, but with 
the installation of a picking table at the new tipple now under con- 
Struction, it is likely that some pyrite will-be available. The same 
compeny operates mines’3l and 42 at Byrnedalc, a station four miles 
east on the Pittsburgh, Shawmut and Northern Railro2d. The cool is 
the Lower Kittanning and runs 3 to 33 fect thick,’ The pyrite is 
irrcgularly distributed as small lenses end balls, some cuts showing 
nonce; others scveral hundred pounds. At present only a part of the 
pyrite is brought to the surface and picked from the cars,’ If the 
pyrite was carefully saved, preferably on a picking table, each mine 
could produce one car a week, Theo maximum cmount obtainable from the 
ce district with proper equipment would probably be 10 cars a 
week, 3 


, f 
Dapus District, Elk County. (Loc, 9), About 10 miles north of 
the Tylor district lies the Dagus district. Here we find the coals 
thin and very rich in pyrite. The principal mine now working is the 
No, 3 of the Northwestcrn Mining & Exchange Company. The coal, which 
is the D or Lower Freoport, ranges from 2 fect 6 inches to 3 fect. 
On or near the roof is 2 very persistent plete of lominated pyrite ¢ 
inches thick which is sometimes removed but often untouched, There 
are also scattered through the coal pyrite balls and lenses from ¢ 
inch to 3 inches thick, with an average for the whole mine of possibly 
# inch; Making due allowance for irregular distribution of the 
pyrite, it seems probable that, with 2 production of 900 tons of coal 
daily, the mine could produce 50 tons of pyrite, and that if they 
were’ to mine all of the roof pyrite the adxily recovery might be 75 
tons. At present no attempt is made to save pyrite and only 2 portion 
Of it is brought out and picked from the cars, The tracks are lined 
With heaps of pyrite waste, much of which (sever.l car loads) is still 
“fairly fresh. In spite of the lack of present ‘facilities for’‘saving 
pyrite, this mine presents great possibilitics, and there are, no 
doubt, similar possibilities in the region from Dagus to St. Marys 


The mine of the Provident Coke & Mining Company, at Kelly, works the 
Upper Freeport, here 3 fect thick, and encounters large pyrite lenses 
ealled stumps, 14 feet square and 3 to 6 inches thick in tho midcle. 

These are usually near the floor and give considerable trouble to the 
machines, Their distribution is irregular and estimates as to their 
quantity are difficult, but probably one ton of such balis could be 

Saved from 60 to 80 tons of coal, In addition, there arc’ fine pyrite 


stringers + to + inch in thickness 2t various heights in the face, 


~~ 


the greater part of which could be saved only by washing the coal, 
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Probably 3 tons of coarse materiel and 9 tons of fine (in washery) 
could be saved daily. The pyrite is of firm, excellent grade and 
stands exposure bettor than any‘seen in the State. No provision has 
been made for saving the pyrite, but the operator would save it or 
rework the gob if market conditions permitted, Other mines {such as — 
Johnetta Brick & Coal Company, No. 2) have similar’ pyrite and from 
the district probably 20 tons a day could be saved, 


Burgettstowm District, Washington County... (Loc.‘11). As before 
Stated the Pittsburgh coal is generally low in pyrite, but toward’ the 
Ohio line west and southwest of Pittsburgh it carries some pyrite. 

The quantity is small as compared with the Brookville and other coals 
in the northern districts, but there is a possible production on 


ati of the largo daily coal output and the care taken in cleaning 
Ly j , 


The Francis mine of the Greensburg-Connellsville Coal & Coke 
Company, west of Burgettstown, operates on the 66-inch Pittsburgh bed . 
and cleans the coal with 2 picking table tended by 6 boys. The picked 
waste amounts to 8 tons,’4 of which seem to’ be good lenticular pyrite, 
with the remainder slate, bone and siderite. Should they make an 
effort to load out all pyrite from the mine their daily pyrite pro- * 
duction might be 6 tons. There are many other mines in the district, 
and although some of them show little sulphur, proper picking equip- 
ment would probably make it possible for the district to produce 20 
tons of pyrite per day. 


Clearficld County, A number of beds-are mined in eastern Clear- 
Ticiad County. The beds‘are generally thin, and-the individual mines 
have a small production, but the coal is high grade semibituminous, 

The famous Clearfield or Moshannon coal comes from the D or Lower 
Freeport bed in this district. The E coal, or Upper Freeport, “is 

also mined and below the D the B or Lower Kittanning and the A, which 
momeceri1on or Brookville. The H and D coals are practically Tree from’ 
pyrite and do not need to be considered. The B usually carries pyrite, 
Mhaie the A coal, as usual, is high in pyrite,’ There i's considerable 
confusion regarding identification of the beds, and A coal is often 
confused with B, or B with C, 


Madera District, (Loc. 12), Coal is’mined from the A and B * 
beds in the Madera district west of Osceola, The principal operator, 
the Liberty Coal Mining Company, has many mines. Among the largest 
of these is the Sylvania mine at Madera, producing 800 tons daily 
from the B bed, which is here 4% to 5 feet thick. With this produc-~ 
tion they could probably save 10 to 15 tons of pyrite a day if it * 
were all brought out on a picking table. The quality of the pyrite, 
however, is not so good as in some districts, one-half being laminated 
Plate and the rest firmer balls, @ to 2 inches thick. 

The Shoff minc, 1 mile south, carries even‘more pyrite, it being 
in plates and lenses 1/8 to 1 or 2 inches thick, averaging probably 
% inch. This could not all be extracted without washing. By hand 
picking probably 2 per cent of pyrite could be extracted from the 
total coal, which would give 2 tons daily. From these and other 
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mines in Madera, Banian Junction south of HYoutzdale, the Whiteside 


Branch, etc., probably several tons of pyrite could be extracted 
daily. 


Philipsburg District. (loc,‘13), Along One Mile Run near 
Philipsburg-are a number of mines, Some working B coal, which is here 
non-sulphry, and others working A coal which is very sulphury. The 
last three’ mines up the Run work A coal - the Atherton and Barnes, 
Bloomington No. 14; and the J, F. Horn No, teen NA, 69. ' The coal.is 
4 to 5 feet thick with a°2-inch Slate in the middle anda pyrite on the 
roof and near the bottom, In No. 9 the best ard most abundant pyrite 
is 2 continuous plate averaging 2 inches thick, in the roof coal which 
is le to 18 inches of bony coal not ordinarily mined, A smaller 
quantity of pyrite scattered throughout the coal in 1/8 to 4 inch 
Streaks is of minor importance since it could be saved only by wash- 
ing, ‘The plate pyrite shows over 44 per cent sulphur on analysis and 
the possibility of producing this quality on a commercinl scale hia 
been Shown, for, during a dull season a few years ago, the miners were 
Set to work cleaning out the gobbed pyrite, shipping several thousang 
tons to the Pennsylvania Salt Company at Natrona, An estimate of 25 
c 


Winbumme District, (loc. 14). Between Philipgburg and Win- 
burne are a numbor of mincs working the B coal, but it does not 
appear to be high in sulphur, At Winburne, mine 46 of the Pennsyl- 
vania Coal & Coke Corporation produces 600 tons of B coal daily. 
Phe Gipple is equipped with Marcus screens and picking tables an C 
men are employed to remove the pyrite and other waste, They drop it 
into chutes which lead to hoppers for loading into mine cars. The 
daily waste amounts to 15 tons anda probably 9 tons of this is pyrite. 
But little change woulda be necessary in the picking table arrangements 
for the men to separate the pyrite from the other waste. Tests made 
on this material by the U. S&S. Bureau of Mines at its Experiment 
Station at Urbana , Illinois, andicate it is an unusually firm type of 
pyrite, very little of it going tO powder during crushing. When 
crushed to l-inch size an@é treated in jigs, followed by recrushing 
Some of the middlings to + inch and passing over a concentrating 
table, 62.3 per cont of the crude matcrial was saved as pyrite, 
analyzing 45.2 per cent sulphur. (See Plate Iii.) With large mines 
of the district; such as Ogle No. l and No. 9 of Peale, Peacock & 
Kerr and others, a combined ‘production of 100 tons of waste daily 
would probably be available, and a plant to handle such a tonnage 
Gould be built. | 


Coral-Graceton District, Indiana‘County, (Loc, 15). In this 
district, which lics south of Indiana, the Upper Freeport coal is 
Mined, washed and coked at both Coral and Graceton, At Coral the 
Potter Coal & Coke Company mine the lower two thirds of the bed for 
their washery end ship the upper third. Face samples run from 1.5 
to 2.5 per cent sulphur, the upper third being most sulphury. The 
coal to be washed passes over a Bradford breaker: the fines are 
Carried to. five Deister tables, the waste from them over 2 Deister 
tables for reyashing, and the waste from the rowash over two more 
tables for experimontal extraction of pyrite. This final product 
consists of fine pyrite running 43.32 per cent Sulphur, 37 per cent 
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